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ASSEMBLY :RADIATOR LATCH MECHANISM CRIT. FUNC: 1R
P/N RI iMC287-0037-0004 CRIT. HDW: 2
P/ VENDOR:13820-11 BOCOVER ELECTRIC VIHICLE 102 193 104
QUANTITY ;4 EFFECTIVITY: b X X

:1 PR ASEPMELY PHASE(S): PL IO OO0 X DO L3

:2 ASSEMELIES PER SILDE
REDUNDANCY SCREEN: A-BASS B-PASS C=PASE

PRETARED BY: APPRU ; APEFRCOCVED BY (MWASA):

DES M. A. ALLEN [B5S _o' . € . o &
LFL M. B. MUSEOWITZ BEL IR i ki

QE W. J. SMITH QFE ZJ¢< }WIQ_;:E{

ITEM:

CEARDBCH, POWZR ORIVE UNIT

FUNCTION:

THE GEARROX TRANSMITS ROTARY MOTION FROM THE MOTORS TQ THE ROTARY
ACTUATORS WHICH DRIVE THE LATCHES TO LATCH OR UNLATCH THE RADIATOR TO
THE PAYLOAD BAY DQOR. GEAR RATIO IS 704.05 TO 1.

FAJIIORE MODE:
IHYSTICAL BINDING/JAMMING

SE(S) =

ADVERSE TULERANCES /WEAR, CDHTAHINATIDHIFDREIGH QBIECT/DEBRIS, LOSS QF
LOUBRICANT, FAIIDRE/DEFLECTION QF INTERNAT, FPART, TEMPERATURE

EFFECTS ONs=
(A) SUBSYSTEM (B) INTERFACES {C)MISSION (D)CREW/VERICLE

(A} LOUSS OF LATCHING OR UNLATCHING CAPABILITY.

{B,C) NCNEZ. REDUCED COOLING CAPACITY OF FREON COOLANT LOOPS
{APPROXTMATELY 10%) IF RADIATOR CANNOT BE DECLOYED.

{¥) BONE - FIRST FAILURE; LATCHING OF RADIATORS IS NOT CRITICAL FOR SAFE
ENTRY UNLESS THE CYHER FREON COOLANT LOGP HAS ALREADY BEEN LOST.

DISPOSITION & RATIONALE:
(A) DESIGN (B)TEST {C)INSPECTION {D)FAILORT HISTORY (E)OFERATIONAL USE

(L) DESIGH '

GEARS ARE DESTCNED WITH HIGH MARGINS. WMAXIMUM CALCULATED TOOTH BENDING -
STRESS APFROXIMATELY 80,000 FST, ULTIMATE ALLOWABLE 120,000 PST. RECYCLE
CAPABILITY TO CLEAR JAM. GEARBOX IS DESIGNED TQ PREZCLUDE ENTRY oF
FOREIGN MATERIALS THAT CAN JAM THE GEARS. BEARINGS INCORPORATE MULTIFLE
ROTATING SURFACES. TORQUE LIMITER PREVENTS EXCESSIVE STALL TORQUE. THE
CRIVE ACTUATOR I5 DESIGNED TO WITHSTAMD FULL STALL TORQUE AT FULL
INVERTOR AC POWER WITHOUT DAMAGE FOR A LIMTTED TIME.

o2~ 46 Sk



. SEUTTLE CRITICAL ITEM2 LIST - ORBITER
SUBSISTEM sACTUATICON MECH-RADIATORS FMEA HO 02-4G =180 -1 REV:N1/07/52

B} TEST

{ éUﬁLIFIEATIGH TEST: A SIMILAR ACTUATOR HAS BEEN CERTIFIZD BY CR-23-287-
0Q37-0001G. JJOALIFICATION TESTS INCLUDE: ACCEPRTAMCE TEST TQ VERIFY
CONTORMANCE WITH THE REQUIREMENTS NHOTED BEIOW FOR ACCEPTANCE TEST.
FUMIDITY TEST = TEST IN ACCORDANCE WITH MIL-3TD~310B, METHOD 547,
PROCEDURE IV; QUALIFICATION ACCEPTANCE VIBRATION TEST (QAVT) = 20 TO
2,000 HZI RANGE WITH MAXTMUM OF 0.087 g2/HZ FROM 30 TO 350 HZ FOR 2.5
MINOTES PER AXIS; ORSBITAL FLIGHET TEST - 20 TO 3,000 HZ PANGE WITH MAXIMUY
OF 0.2 g2/HZ FROM €60 TO 200 HZ FOR 27 MINUTES PER AXIS AT LEVEL "B" AND
WITH MAX QF Q.75 g2/HZ FROM &5 TO 300 HZ FOR 51 MINUTES ZPER AXIS AT LEVE
"A'; SHOCK TEST - TEST TN ACCORDANCE WITH MIL-STD-S10E, METHOD S1s.1,
FROCEDURE I; THERMAL/VACUUM - THE ACTUATOR WAS THERMALLY <YSLED FIVE
TIMES TECH +70 DEG F TO +330 DEG F TC +250 DEC F To =187 DES F TO =1c¢C
DEG F TO +70 DEG: F IN A VACIIIM OF 1 X 10 =& TORR. DWELL AT EACH
TEMPERATURE EXTREME WAS 40 MINUTES MINIMUM AFTER STABILTZATICON. AT EACH
+250 DES F AND -100 DEG F, THE ACTUATOR WAS CYCLED 6 TIMES FOR DUAL MCTOR
QPERATIONS AND 4 TIMES FOR SINGLZ MOTOR OPERATIONS: ELECTRICAL CONTINUITY
= MONTTORED THRCOUGCHOUT THE TEST. THERMAL TEST - THE ACTUATOR WAS
TEERMALLY CYCLED FIVE TIMES FROM +70 DEG F TO +330 DEC F To +250 DES F TC
-157 DEG F TC =100 DEG F TC +7Q0 DEG ¥, ODWELL AT EACH TEMPSRATURE EXTREME
WAS 60 MINUTES MINIMUM AFTER STABILIZATION, AFTER EACE +250 CEG F AND
=100 DEG F. THE ACTUATOR WAS CYCLED & TIMES FOR DUAL MOTOR QPERATICHS

AND 4 TIMES FOR SINGLE MCTOR OPERATIONS, ELECTRICAL CONTINUITY MONITORZD
THEROTUGHOUT THE TEST.

. QUAL TESTS ALSO INCLODE: &YCLING AT HIGH TEMPERATURE +250 DEC F EXTREMT
INCLUDED CPERATION AT THE MAXIMUM EEAT DISSIPATING MODE: CYCLING AT THE
LOW TEMPERATURE =100 DEG F EXTREME INCLUDED OPERATION AT THE MINIMUM HEAT

. DISSTPATING MODE. OPERATING LIFE TEST - THE ACTUATOR WAS CYCLED 1,500
TIMES AT ROOM TEMPERATURE. MOTOR NO. 1 AND NO. 2 WERE CYCLED 250 TIMES
EACH INDIVIDUALLY WITHIN &0 SEC/STROKE. 1IT WAS ALSC CYCLED 140 TIMES
WITH BUTH MOTORS DRIVING TOGETHER WITHIN 310 SECONDS/STROKE; MECHANICAL
3TOP TEST — THE ACTUATCR WAS OPERATED AT FULL RATT AND No LOAD INTO
MECHANICAL STOP POR 100 TIMES IN EACH DIRECTION: CERTIFICATION BY
ANALYSIS - THESE INCLUDED FUNGUS, QIOKE, SALT SFRAY, SAND/DUST,
TRANSPCRTATICN PACFAGING, ACCELERATION, LANDING SHOGK, EXPLOSIVE
ATMOSFHERE AND MARGIN OF SAFETY. THE ACTUATORE WERE SUBTECTED TO SYsTIM
QUALIFICATICN TESTS PER RADIATOR LATCETNG MECHANISM INSTATLATION VRTO-

594454 (REF. CR~$2-594450-001E] AND RADIATOR DEPLOYMENT MECHANTSM
INSTALIATION VO7?0-534400 (REF. CR-25-594400-0Q1D] .

AGCEPTANCE TESTS: ACCEPTANCE TESTS INCLUDE: EXAMINATION OF PRODUCT —
WEIGHT, WORRMANSHIP, DIMENSIGN, CONSTRUCTION, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEABILITY AND USE QF APPROVED MATZRIALS AMND
FPROCESEES; ACCEPTANCE VIEBRATION TEST -~ 20 To 2,000 HZ WITH MAXIMUM CF
0.04 g2/H2 FROM 80 TO 3150 HZ FOUR 30 SECOMD PER AXIS; ACCEPTANCE THERMAL
TEST — THERMALLY CYCLED FROM 70 DES F TQ +310 DEG F TO +250 DEG F TQ -
147 DEC F TO =100 DEG F TO +310 DEG F TO +250 UEG F TO +70 DEG F. TOWELL
AT EACH TEMPERATURE WAS AT LEAST 60 MINUTES AFTER THERMAL STABILIZATION.
AT EACH +25Q DEG F AND -100 DEG F THE ACTUATOR WAS CYCLED & TIMES FOR
DUAL MOTOR OPERATIONS AND 4 TIMZES FOR SINGLE MOTOR QPERATIONS; POWER
CONSUMPTICN TEST « VERIFIED THE INFUT FOWER DID NOT EXCEED 52 WATTE EER

MOTOR AND THE INPUT CURRENT DID NOT EXCEED Q.36 AMP PER PHASE PER MoToOR
._ WHEN OPERATING AT THE MANIMUM LOAD.
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ACCEPTANCE TESTS ALSQ INCLUDE: THE INPUT POWER REQUIREMENT GF 117 WATTS
AND INPUT CORRENT OF Q0.S57 AMP WERE ALEDQ VERIFIED UNODER STARTING
CONDITIONS ; INSULATION RESISTANCE TE5T = THE IWSULATION RESISTANCE AT 50C
Yog Was MEASURED RBETWEEN MUTUALLY INSULATED CONDUTTORS AMND BETWEEN
CONDUCTORS AND THE FRAME, CASE OR GROUND; DIELECTRIC STREMNZTH TEST - 754
YEMS AT 40 HZ APPLIED RETWEEN EACH CONDUCTOR PIN AND THET CASE, CYCOLING -
ACTUATOR WAS CICLED 50 TIMES TOTAL WITH MOTCORS NO. 1 AND NO. 2 CYCLFED 14
TIMES EACH INDIVIDUALLY WITHIN a0 SECONDS/ITROWE. IT WAS ALSQ CYCLED 64
TIMES WITH BOTH MOTORS DRIVING TOGETHER WITHIN 30 SECOND/ STROEE:;
FREEFLAY TEST = FREEPLAY AT THE ACTUATOR CUTPUT SHAFT NOT T0 EXCEED 2.0
DEGREES WITH 10 INCH-LE LOAD APPLIED IN EACH DIRECTION: STALL/MAXNTMIM
TORQUE = THE ACTUATOR'S STALL/MAXIMIM QUTPUT NQT T EXCEED 109 INCH-L2 OF
BE LESS THAN 50 INCH-LR: IRREVERSIBILITY — THE ACIUATOR WAS CHECKED TO BE
IRREVERSIDLE TG LOAD OF 50 INCH-LB; MECHEANICAL STCF TEST ~ ACTUATOR
QPERATED AT FULL RATE AND NC LOAD INTO ITS MECHANTCAT STORS FOR 100 TIMES
IN BACH DIRECTICN; ELECTRICAT/MECHANTICAL LIMIT TEST =-THE QIITPUT AREM QF
THE ACTUATOR MGOVED THROUGH THE FULL CLOCHWISE TO COUNTER-CLOCHWISE To
CLOCRWISE ELECTRICAL LIMIT TRAVEL.

OMRSO: GROUND TURNARCIUND INCLUDES MONITORING FUNCTIONAL TEST OF
RADIATORS AND VERIFYING PROPER FUNOTION QF GEARBOXES. THESZ TESTS ARE

§§R€ERHED TIRST FLIGHT AND FOR EVERY FLIGHT WHERE THE RADIATORS WILL BE
PLOYED.

(C} INSFECTICN

RECEIVING INSFECTICN

CERTIFICATION oF COMPLIANCE, TEIQT CoUPONS, PHYSICAL AND CHEMICAL RECCRDS
ARE MATMNTAINED TN THE MMASTER PILE. HISTORICAL FOLDERS, WHICH INCLULE
TNSPECTION BRECCRDE, AHE MAINTAINED FOR EVERY DETAIL PART. ERECEIVING
INSPECTICHN PERFCEMS VISUAL AND DIMENSTONAL EXAMINATION OF ALL INCOMING
PFARTS. GQUALITY CONTROL MAINTATINS SURVEILLANCE QF REAW MATERIAL, LIMITED
LTITE MATERIALS, CHEMTCAL AND METALLIURGICAL TESTS AND REPORTS. RECEIVING
IHEPECTIOH VERTFIES MATERIAL AND PFROCESS CERTITFICATIONS.

CONTAMTNATION CONTROL

A CLASS 100,000 CLEAN ROOM FACILITY I3 USED FOR ASSEMELY. ALL METAL
DPARTS ARE ?ERI“IED BY INSPECTION TO BE CILEANED AND PROFERLY PACKAGED.
FINAL INSPECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCORES, &Y
AND 10X MAGNIFTCATION DEVICES, AND MEMBRANE FILTRATICH METHODRS.

ASSEMBLY/INSTALLATION

IMEPECTION VERIFIES AND RECORDS DIMEWSICHS OF ALL DETATL PARTS.  GEARS
ARE HARDNESE CHECKED AND VERIFIED BY INSFECTICN. SPRINGS ARE
MANUFPACTURED AND CHECKED BY HOOVER SUFPFLIERS. CERTIFICATION I2 O FILS,
INSPECTICN VERIFIES THAT GRARBOXES ARE FROFERLY LUBRICATED.

HORDESTROCTIVE EVALUATION : ,
ALL DETAIL PARTS MACHINED TO HCOVER DRAWINGS ARFE MASMETIC PARTICLE
INSFECTED PER MIL-I-6368 QR FTLUORESCINT PENETRANT INSPECTED PER MTIL-I-
686&, DEFENDING ON ALLQY, VERIFIED BY INSPECTION.

CRITTICAL PROCESSES
HEAT TREATING IS VERIFIED BY INSPECTION,
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TESTING
ACCEPTANCE TESTING QF ACTUATOR VERTFIED BY INEPECTION.

HANGLING /PACKAGING
POLYETHYLENE SHEETING, TUSED TO BAG AND SEAL PARTZ AFTER CLEANTING, IS

VERIFIED BY INSPECTTION. HANTLING AND PACKAGING REQUIREMENTS VEZRIFIED BY
INSTECTION,

(D) FATLURE EI5TORY

THERE HAVE HEEN NO ACCEPTANCE TEST, QUALIFICATICH TEST, FIELD QR FLIGHT
PAILURES ASSCCIATED WITH THIS FAILURE MADE.

{E) OPERATIONAL USE

HNCNE,
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